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Illustrations by R. A. H. Neave

Lesions of the pinna

Clive Orton FRCS, FDS, RCS
Consultant Plastic Surgeon, University Hospital of South Manchester, Manchester, UK

BENIGN LESIONS
The operation

T & 2

Benign lesions of the pinna may be excised and closed by
direct suture where adequate soft tissue is present.
Removal of a segment of underlying cartilage may enable
closure withcut tension in some areas.




2 Lesions of the pinna

3,4&5

Where direct closure is not feasible a skin graft may be
applied to the underlying perichondrium and a tie-over

dressing is required.

i A



Lesions of the pinna 3

MALIGNANT LESIONS

The common malignant conditions of the pinna are
squamous and basal cell carcinomas, and they must be
differentiated from benign lesions such as keratoacantho-
ma and chondromalacia dolorens by biopsy.

The operations

LOCAL EXCISION

6,/ &8

For small and superficial tumours of low malignancy
wedge excision of the pinna may be performed, taking a
margin of clearance of 5-10mm. Closure is then carried
out in layers, suturing the cartilage after excision of
horizontal wedges sufficient to avoid buckling of the ear.

Where a long segment of the helical rim has been
excised, direct closure cannot be achieved without
causing a secondary shell ecar deformity. It is then
necessary to decide whether to perform a reconstruction
or whether it is preferable to carry out a complete 4

pinnectomy with or without subsequent prosthetic res-
toration.
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12-15

In cases where the tumour is situated centrally in the
concha it may be possible to preserve the helix and excise
the central portion of the pinna throu gh all its layers. The
helix may then be sutured directly to the mastoid skin
after an incision to create a suitable raw area lo receive it.

12

-

Lesionsofthe piririg 5

The absence of the normal conchal cavity will nos e
noticeable from the front and is INCONSPICUOUs from the
side. Preservation of the helix must not jeosar

excisional margins for tumour control.
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Lesions of the pinna

20
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g Lesions of the pinna
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22 & 23

More extensive tumours may require excision of the
mastoid periosteum, often with the mastoid prominence

itself.




lesions of the pinna 9

24a—d

These patients require skin flap repair by transposition of
a skin flap from the neck (a and b) or by a rotation scalp
flap from the temporoparietal region (c and d).




10 Lesions of the pinha

25,26 & 27

Squamous cell carcinoma of the ear may present with
metastatic tumour in the cervical nodes already i?ﬂlpat?le'
Removal of the pinna in continuity with block dissection
ot the neck s required, and skin closure may be .]EhlE\"E{i
by premiary suture after rotation upwards of the posterior
neck skin tap. Alternatively, a scalp rotation flap may be
used as above,

Prosthetic replacement of the ear is carried out when
scar resolution is complete. An impression is taken of the
cavity and a plaster-of-Paris model made from it. The most
Satisfactory prosthetic ears are made of silicone rubber or
Silastic and are held reliably in position with adhesive.
Careful colour matching is essential, Elderly patients have
difficulty in posiioning  these prostheses and it s

theretore more satisfactory tor them to have an acrylic ear
Attached to their spectacle frames.

-




lHlustrations by Patrick Elliott
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Removal of foreign bodies from the
external auditory meatus

N.W. Gill rrcs

Formerly Consultant Ear, Nose and Throat surgeon, South Manchester Hospitils, Manchester, UK

Preoperative

General considerations Anaesthesia
Foreign bodies can be introduced into the external

In adults, if the foreign body is small, ¢ learly visible and
auditory meatus with relative ease, but removal is difficull

not hidden in debris or Blood, an anaesthetic is usually
because they tend to impact at the junction of the unnecessary. In o all other cases, including  children,

cartilaginous and bony parts of the meatus. Unskilled general anaesthesia with adequate premedication and
altempts at removal may push the offending object intubation should be used,

inwards and cause traumatic perforation of the drum and

perhaps damage to the middle ear.

1R
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odies from the external auditory

12 Removal of foreign b

Techniques
Syringing

. ved b
Small, unimpacted foreign I?ﬂdles c*ag ft?etr[f:" Eilled b;
syringing. If animate, the object shoul Irs'n ing should
instillation of a few drops of chl?rofnrm. YT I'EE 2t blood
then be carried out with isotoniC (normal) sahl ctream Of
heat in an aural syringe, taking care that the tal wall.
saline is directed towards the posterosup€erior mEd

2

Instrumental removal

An impacted solid foreign body can be removed with a
fine blunt hook, a fine cerumen scoop or the blunt end of
a fine hair pin. Under good illumination and general
anaesthesia one of these instruments is inserted behind

the object and manoeuvred until it catches on its distal
surface,

eatlus

3

Open operation

This is s
el _ :
dom necessary. A formal postaural incision as 107

corti :
“55:&;2{ aTeaslolde_ctnmy is made down to bone and the
ransverse irft);;'f”m‘y on the stretch with retractors: A
wall just in {rq ;0? 'S Made through the posterior rﬂf‘atﬂd
Out and deiiugr Gd the fGrEigﬂ body, which is then IE“‘-’i‘-:fE,‘_‘
firmly impacteq (e " CU8N the incision. If the abject *
removed with H € posterior part of the bony mgat‘US ?
ba Urrand dental drill to facilitate delve”
nﬂdy thmugh the incision. Aiter all bleed!"

C :
°d, the postaural wound is closed

m .
remuiatgs 'S packed with BIPP gauze
~C at the end of one week, after ¥

f ¥
0 fu
rther treatment s necessary.



Hlustrations by Patrick Elliott
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Surgical treatment of meatal exostoses

-N. W. Gill rrcs

Formerly Consultant Ear, Nose and Throat surgeon, South Manchester Hospitals, Manchester, UK

Preoperative

General considerations

Large solitary osteomata and meatal exostoses are
different conditions. The former are usually unilateral,
pedunculated, large and of cancellous bone, and lie in the
outer part of the bony external auditory meatus. They
cause retention of wax and debris, and ultimately external
otitis and, because of their size, deafness. They should be
removed.

The latter are usually bilateral, sessile and of compact
bone, and lie in the inner part of the meatus, hard on the
bony annulus tympanicus. They are hardly ever associated
with retention of debris and rarely large enough to cause

deafness. However, when chronic suppurative otitis
media coexists they may make efficient conservative
treatment impossible and thus need to be removed.

Otherwise, they should be left alone.

Anaesthesia and position of the patient

General anaesthesia with adequate premedication and
intubation is required. Position of the patient and
instrumentation are as for mastoid operation.

13



14  Surgical treatment of meatal exostoses

The operation

LARGE SOLITARY OSTEOMA

The approach

: icle
No incision is necessary. The size of the ped
assessed with a fine probe or wire.

15

Fine pedicle

1

Two fine lengths of fuse wire are passed under the
osteoma to form a sling.

2

The pedicle is snapped by placing a blunt instrument on
the convex outer surface of the growth and giving it a

smart tap with a hammer,

The osteoma is levered out with the curved end of

'''''

3

a small
: : |
McDonald elevator and traction on the wire sling. A smal

pIEdgEt-af GEHDE’“ is F’laced over the bare arca of bon®

c{ﬂDmE

Using a T |
~~'Ng a denta) drjy) and a straight cutting burr the 051 the

1S removed pie asa en if
. PleCemeal, This IS extremely easy, ew.er:j with

one g :



Surgical treatment of meata! exosioses 15

MEATAL EXOSTOSES

The approach

A formal endaural incision is made as for radical
mastoidectomy and the pinna and underlying tissues are
tetracted. The skin is incised along the floor of the
meatus, starting 2t 6 o’dock on the free edge of the

inciston. The flap is elevated to expose the exostosis lying
under it.

5&6

The exastosis is removed using a dental dnil and a straight
cutting burr. Do not use a chisel or gouge and mallet, or
the facial nerve will inevitably be damaged. Parucular care
must be exercised when worling near the annulus
twmparnicus posteriorly, posterownferiorly and postero-
superiorly, as the facial nerve is in close provimity. The
flap is then replaced, a Gelfoam pack inserted and the |
nTision sutured.

NMeatal exostoses in the anterosuperior and antero-
mterior quadrants of the external meatus seidom grow to
any grfrat <ize, and CﬂﬁSEquentlv removal of the postenor
exostoses ts afl that 18 necessary for access to the drum.

if, at this stage, s realized that the state of the middle
ear calls for surgical intervention it is relatively easy to
proceed with the appropriate operation on the mastoid
process and middle ear.

Postoperative care

Large solitary osteoma

No further treatment s psually necessary except 0CCas-
sonatly clearing of debris in the external meatus by suction
L week alter opetation. The Gelfpam disintegrates and is
discharged with the wax from the car.

Meatal exostosis

The Cedfeam pack and stitches are removed after 1 week
and the extemal meatas 18 cleaned at egular intervals
el i s dry. I radical surgery has been undertaken on
thie middle ear and mastand the sfiter-treatment for this is
- RECRssary. |

a




Illustrations by R.

N. W. Gill rrcs

Formerly Consultant Ear,

Preoperative

CONGENITAL ATRESIA

A. H. Neave

Surgery of meatal atresid

itals, Manchester, UK

Nose and Throat Surgeon, South

Maldevelopment of the external auditory meatus is always
associated with maldevelopment of the middle ear. The
inner car is very seldom affected. It may be unilateral or

Classification of congenital meatal atresia

mManchester HOSP

bilateral, is more common in males, and cases fall int
{our main categories (see Table).

Ivpel

Typell

Type |l

Type IV

A normal or slightly
deformed pinna

External auditory meatus
present in at feast the inner

third

Tympanic membrane always
present hut may be
detormed ot ossilied

Malleus, incus and stepes all
present and distingt but may
be stiphtly detormed

AMiddle car dedt, mastoid
process, Fustachian tubes
and cushion normal

Pinna deformed either
minimally or grassly

No external auditory meatus

No tympanic membrane

Only head of malleus present
and may be fused with incus.
Lang process of incus tmay be
present, represented by a
strand of tissue going to
capitellum of stapes, or
abyent. Stapes usually
present and normal or
sliphtly deformed

Middle ear cleft, mastoid
process, tustachian tubes
and cushion atmost normal

W e T sl P iy S W S T oy g W g o LY e

e = e Ty L

Gross deformity of pinna

No external auditory meatus

No tympanic membrane

Ossicles not present, or
unrecognizable

No middle ear cleft or only a
few cells present. Mastoid
process densely sclerotic or
Custachian cushion

deformed

Almost normal pinna

Almost normal extern2! |
auditory meatus but norm=
curves exaggerated

TYmPElniE membrane norma

Normal malleus. Incus :
grossly deformed. Swpﬂént
grossly deformed or abs

eit, mastoid

Middle ear ¢l ian i

process and [ustacl
and cushion norma

_///

et

Tyvpres 1 andd IV see isually found in association with the Treacher-Colling syndrome

Thote puy be overiap between the ditferent types. for CxMTI e

16

M nol unco 1 Ty
MON 101 type | cases 1o show stapedial malformations.



Investigations

A radiograph of the mastoid process, including tomo-
raphy il necessary, will demonstrate (1) the cellular
development of the mastoid; (2) the presence of part of
the external audilory meatus or its absence; (3) the
presence of ossicles; and (4) the presence of cochlea and
labyrinth. A full clinical and audiometric analysis of the
hearing must be made. Any upper respiratory  tract
infection should be dealt with, and the opportunity must
be taken wshile the adenoids are being removed to AS5055
the state of the Fustachian cushions,

Indications

All bilateral cases should be seriously considered for
surgery. If suitable, one ear should be operated on
between the ages of 12 and 18 months.

In umilateral cases there is no urgency and indeed no
necessity for surgery at all according 10 some authorities.
For speed of recovery and healing the best time for
surgery in umniateral cases is after puberty, but for
educational reascns it is usually preferable 1o carry out the
operation between the ages of 5 and 8 years,

Good results can be expected in types | and 11, but

Surgery of meatal atresia 7

surgery should not be attempted in type Il cases as
benefit to the patient cannot be expected, Type IV caces
are best left until adult life when patients can make their
own decision. They can easily be fitted with hearing aids,

Anaesthesia, position of patient and
instrumentation

General anaesthesia with adequate premedication and
intubation is necessary, The position of the patient is as
for the radical mastoid operation. No attempt at this
operation should be made without a full set of mastoid
implements, including a dental drill and straight burrs,
fine hooks and scoops, as used in stapedectomy, and
adequate illumination and magnification.

ACQUIRED ATRESIA

This may be traumatic or inflammatory. If there is no
deafness the traumatic cases may be left alone, but the
inflammatory atresias may hamper treatment to such a
degree that surgery may become inevitable,

Preoperative investigation and anaesthesia are as for
congental atresia,

The operation

CONGENITAL ATRESIA

1

The incision

The pinnais always situated away from its normal position,
forwards and downwards towards the angle of the jaw,

A Z-plasty is therefore done so that the final position of
the new external auditory meatus is at its normal position,
This is necessary however normal the PIMna appears to be.
The more normal the pinna the shorter the distances a-b
and b-c¢ must be. In very abnormal pinnae these distances
should be increased.
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18  Surgery of meatal atresia

2

ion i j h skin and superficial
is incision is carried down throug ‘ ,
:aT:iamf: Ideie;:: fascia and the flaps are dissected up

kwards and forwards. * 5
ba‘?he insertion of the sternomastoid muscle and bo

muscles are elevated from the bone and retracted.

3

Exenteration of mastoid process

Since in my experience over 50 per cent of these cases
have an infection of the mastoid, it is necessary to
exenterate the process.

The only constant landmarks are the dura, the lateral
sinus and the mastoid Up. Any other apparent surface
landmarks should be ignored. By working between these
three landmarks the antrum can be entered
exenteration completed. The mastoid tip should be
excised down to the posterior belly of the digastric
muscle, and particular altention should be paid to the
cells between this muscle and the jugular bulb, as at the

end of the operation the cut insertion of sternomastoid
muscle is put into this area to obliterate it.
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PEEMQG TATemOr Moatal ST, The drum and ossicles
20 Thoa rovted 1o oLty i 1hiy ix satistactony, a Heath's
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3

If the incus is nearly normal and attached to the stapes,
the neck of the malleus is divided by burring away the
bone around it and a fascial graft from the temporalis
muscle is placed over it. If the incus does not articulate
adequately with the stapes, the incus and malleus are
removed and the bone is burred away until the stapes is
adequately exposed. A type Wl tympanoplasty using
temporalis fascia is then carried out.

If the stapes is fixed, as it may be in some of these cases,
the horizontal canal is prepared for fenestration before

completing the type 1ll tympanoplasty. If desirable, the
fenestration can be completed at a later date.

Surgery of meatal atresia 21

¢}

Type IV cases

9

In these cases the ear drum can be visualized and this,
together with the X-rays, will decide if the mastoid process
is diseased. If not, the middle ear can be exposed as for
stapedectomy. As the normal curves of the meatus are
grossly exaggerated in these cases, itis as well to comuaine
the usual stapedectomy incision with an  endaural
approach. Wide removal of the outer attic wall is also
necessary, as very often there are bony trabeculae binding
the head of the malleus to the walls of the epttyinpanum.
In the simple deformities where the ossicular chain is
complete and only the stapes is deformed, division of
these trabeculae and simple mobilization of the stapes, or
stapedectomy and replacement with a suitable prosthesis
is all that is necessary. In more advanced cases with gross
incudal deformities, removal of the incus and wiring of the
stapes to the neck of the malleus is necessary. Where the
stapes is missing and its position marked by a depression
in the bone, the Shea piston type of operation i1s possible
but has not given good resulls in the author's hands.
Better results have been obtained by fenestration of the
lateral canal.




22 Surgery of meatal atresia

10

Closure

The Z-plasty is closed as shown. This brings the pinna and
newly formed external auditory meatus back towards their
normal position. The cavity is packed with BIPP gauze.

11

Skin grafting

One week later, again under general anaesthesia, a
Thiersch graft is cut and placed over the bare area in front
of the pinna and let into the cavity to cover the bare bone
on the anterior aspect of the new external auditory meatus
and the temporalis fascia graft. It is not allowed to overlap
on to the mastoid bowl. A BIPP pack is replaced and
antibiotic cover is continued for another 3 days. One week
after this the BIPP pack and stitches are removed, again
under a generai anaesthetic. The cavity is then treated as 3
radical mastoid cavity.

The postoperative treatment of type IV cases in no wav
differs from that of stapedectomy or fenestration,
whichever has been performed.

Note: The position of the VIiith nerve, the horizontal canal

of the labyrinth and the anterior wall of the mastoid are
interrelated.

1. The greater the degree of deformity, the more acute is

the angle formed by the anterior wall of the mastoid
process and the sagittal plane of the skull.

2. The greater the degree of deformity, the larger is the

angle formed by the posterior end of the horizontal
canal and the horizonal plane of the skull.

3. The greater the deformity, the larger is the angle
formed by the Vliith nerve and the horizontal plane of
the skull, the shorter is the vertical position of the
nerve, the mare does it approach the surface inoits

mwerlhalf, and the nearer to the anterior surface of the
mastoid process does it leave this bone. '
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13 & 14

13
Excision of tissue

The whole of the posterior and posterosuperior skin lining

ol the external auditory meatus is reflected upwards and

forwards, and while this is being done the thickened,

almost cartilaginous, subepithelial tissues of this flap are

cut away with fine scissors.,
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ACQUIRED ATRESIA

12

The incision

The Incislon is as for an endaural radical mastoidectomy,
and the pinna and soft tissues are retracted.

A linear incision is made along the floor of the meatus
from the drum to the edge of the mastoid incision.

13 & 14

13
Excision of tissue

The whole of the posterior and posterosuperior skin lining
of the external auditory meatus is reflected upwards and
forwards, and while this is being done the thickened,
almost cartilaginous, subepithelial tissues of this flap are
cut away with fine scissors.
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Replacement of flap

The flap is put back into position and packed down with
Gelloa.n. After this procedure a bare area of bone is
always left in the floor of the meatus along the line of the
original inaision. No attempt to graft this should be made.
There must be no interference with the anterosuperior
pedicie of the flap as this will jeopardize its blood supply
and lead to subsequent necrosis.
The endaural radical incision is then closed.

Postoperative care

The Gelfoam is removed by suction at the end of 1 week,

and suction should be repeated at weekly intervals until
the area is dry.
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Resection of the external auditory
canal

John S. Lewis MD, FACS

Associate Professorin Otolaryngology, Columbia University;

Chief, Ear, Nose and Throat Service, Roosevelt Hospital, New York;

Associate Attending Surgeon, Head and Neck Service, Memorial Hospital, New York, USA
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Indication

Resection of the external auditory canal is indicated for
small tumours confined to the external auditory canal and
not involving the ear drum. There should be at least a
0.5cm margin between the lesion and the ear drum and
no radiographic evidence of bony invasion of the mastoid.

The operation

1

The incision

A U-shaped incision is made as shown. Skin, superficial
fascia, temporal muscle and superficial parotid are
transected and the flap is elevated from below.

The external auditory canal is transected at the level of the

external auditory meatus and the flap elevated for a
distance of 4cm above the external auditory canal




2% Resection of the external auditory canal

3

The mastoid is skeletonized in the usual manner, A
high-speed air drilt is used to carry out a simple
mastoidectomy with exposure of the facial canal. The
facial nerve is exposed with the use of the operating
microscope and may be retracted out of the field i
necessary. The canal is then excised anteriorly in close

proximity to the temporomandibular joint and inferiorly to
the level of the ear drum,

canal. The

A split thickness skin grait of about 0.4mm (161000
wches) is taken from the thigh with an electric dermatome

and the donor site covered with Zeroform pauze. The skin
RIS 48 sutured crcumterentially and inverted into the
auditory canal so as to form the kning of the new mastoid
: anal s packed with Vaseline pauzse anmersed
mn l\ﬂ'ﬂ“{l o omitment and an external dressing is applied.
:ﬂ’l{' patkmg; s keptin place for 5.7 days, after which time
the suiuies are semoyved.

i T L L

4

The complete circumferential excision is then carried out
with an osteotome and Mayo scissors.
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Myringotomy

Joselen Ransome Mmp, BS, FRCS

Consultant Otol i i
aryngologist, Charing Cross and Metropolitan Ear, Nose and Throat Hospitals, London, UK

Indications

By far the mp§t common indication for myringotomy is
secretory otitis media_ (SOM), (serous otitis media,
seromucinous otitis media) which has failed to respond to
Fl'!E'dIEEII.GI' other treatment. It is performed to confirm the
diagnosis, to aspirate fluid, and when necessary 1o inserf a
ventilation tube (VT) The purpose of the latter is to
establish adequate aeration of the middle ear cleft, with
consequent reversion of the pathological changes in the
middle ear mucosa. The technique of inserting a hollow
device through the tympanic membrane for this purpose
was first described by Politzer in 1883'; not surprisingly, it
was not until Armstrnngﬁ@ﬁsedﬁastic flanged tube in
1954, when the era not only of aseptic surgery but also of
the operating microscope had arrived, that the procedure
gained widespread acceptance. At the same time secre-
tory otitis media became more widely recognized and the
incidence appeared to increase, so that myringotemy and
ventilating tube (grommet) insertion is now one of the
most commonly performed of all operations throughout
the world. Gibb® found that in the Tayside area of Scotland
the insertion rate for all age groups was 1.43 per 1000,
while in patients of 14 years and under it was 4 per 1000.
Paradise® estimated the worldwide insertion rate to be in
the region of 2 miilion annually.

In SOM a VT is usually inserted when other treatments
have failed. These include adenoidectomy; administration
of antibiotics, antihistamines, decongestants and carbo-
cisteine; Eustachian tube inflation by various methods;
and attention to disease of the nose, sinuses, nasopharynx
and occasionally tonsils. Some surgeons perfcrm myring-
atomy routinely at the same time as adenoidectomy when
SOM is suspected and insert a VT if thick tenacious flu:gj is.
found. The purpose is to avoid a second surgical
procedure should adenoidectomy alone fail to allow 'the
ear to clear thick secretions; additionally, the |mn‘_ledlate
hearing gain is educationally importantin school children.

Myringotomy with insertion of a VI may also_be

required in the poorly ventilated middle_ear cleft where
fliid 75 absent, Such patients may have retraction of the
whole pars tensa, which if persistent may result in

adhesion to the promontory and hearing impairment; or
there may be retraction pockets in the tympanic mem-
brane, desquamation in which may ultimately lead to
cholesteatoma. Reversal of retraction and retraction
pockets after insertion of VTs commonly occurs. On rare’
oCcasions myringotomy may be indicated in acute
suppurative otitis media if there is bulging of the tympanic
membrane and persistence of pain and pyrexia despite
adequate antibiotic treatment.

It may also be performed in cases of suspected
malignant disease of the nasopharynx. Fluid aspirated can
be sent for cytology and may show malignant cells.

Preoperative

Anaesthesia

Premedication is required in all patients undergoing
general anaesthesia and may be used without atropine in
apprehensive patients who are to have local anaesthesia.

Some form of anaesthesia must be used. General
anaesthesia is mandatory in all cases of acute suppurative
otitis media. It is also necesssary in most children and
some adults with secretory otilis media. Local anaesthesia
can be used in older children and adults, particularly in
the small minority in whom repeated insertion of
grommets is required because of frequent recurrences.
Very satisfactory local anaesthesia can be induced by
subcutaneous injection of 2 per cent lignocaine (lido-
caine) at four points in the external auditory meatus just
deep to the hair-bearing area. If the injections follow e:}ch
other so that adjacent quadrants are injected, only the first
needle-prick will be felt. After the myringotomy inciston IS
made, a few drops of 5 per cent lignocaine can be allowed
to run into the middle ear, so that the promontory is

anaesthetized and the patient will not move his head if a
sucker should touch it.
27




B Myringotomy

The operation

The operation must be carried out under magnification i
the myringotomy and grommet insertion are to be done
correctly and complications avoided. Satisfactory ilumina-
tion is also vital. Whenever possible the Zeiss operating
microscope should be used, as it provides ideal magmfica-
on and iHlumination. Tull theatre faalities and ngorous
asephc technique are requited, whether the procedure s
carried out under local or general anaesthesia.

1

The patient is placed supine on the operating table with
the head turmned 1o one side resting in a ring.
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Skin preparation

The pinna and adjatent skin are cleansed with any suitabl

agent, e.g. 1 per cent chlorhexidine (Hibrtarne: in spant.
However, care s taken nof 10 aliow the woiut:dN 10 TUM
down the canal. The epithelium of the deeper parts of the
canal and o1 the tympamni( membrane doe: net Contan
pathogenic bactena. Stenle Wwmels a2re app '

only the pinna uncovered. 11 the patient is having 2 focad

anaesthetic the lignocaine s now injecied.

The incision

The Zeiss microscope is brought in16 position, the
matt black operating aural speculum which wt e
canal 1s inserted and, using ¥4 magnadabon,
microscope is focused on the hympans
patients with secrelcry otitis megdia the nostion

head 1s adjusted so that the 2ntenc: hatf ot the pars *emsa

L Y
-
.
L]
|
]
L |

1S Clearly seen while in those with acute wunpurative
media s adjusted so that the postenor hzit 18 hest coen
as this is the area where the bulgmg will be

2

Using a vharp myringotome with an anpled hand-piece the
drumbiead is incised, taking great care not to poss the &
of the myringotome deeply into the middle ear cavity, 25
this could damage underhing stroctures isee “Comalice-
hons | pag{a 37 ' :
l:;e ste of the incsion depends on the npe of o
media, o

iy

-



Secretory otitis media

3

In secretory otitis media a small radial incision is made in
the antero-inferior or anterosuperior quadrant; the latter
is more appropriate when long-term ventilation is re-
quired, since one factor in tube extrusion is epithelial
migration and heaping of epithelial debris to one side of
the tube - this is slower in the anterosuperior segment. A
radial incision, which separates rather than cuts across the
fibres of the middle layer of the tympanic membrane
heals more readily and with |ess scarring if no tube is
required; if a tube is inserted, a radial incision offers less
of a barrier to_epithelial migration (which takes place
medially) so that extrusion s delayed as less heaping
OCCurs.

The length of the incision depends on the type of VT to
be used. With the commonly used Shepard \T, and others
with small circular inner flanges, the incision should be
the same length as the external diameter of the inner
flange. If it is too long the neck of the tube will not be
‘gripped’ after insertion by the edges of the incision, and
premature extrusion will occur. If the incision is too short,
attempts to force a tube through may lead to tearing of the
drumhead, especially if it is atrophic.

Some VTs designed for very long-term ventilation
require a different size and site of incision (see later).
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If thick fluid is present in the middle ear cleft under
pressure, it will at once exude through the incision znd be
seen as a semi-transparent yellowish viscid blob. Thin
serous fluid may sometimes pass through the incision, but
usually it is only visible when suction is applied, when
bubbles will be seen running on the deep surface of the
druinhead towards the sucker tip.




30 Myringmbmy

5

As much fluid as possible is sucked out by passing a fine
angled sucker just through the incision, taking care not to
enlarge the incision in the process and not to cause

unnecessary bleeding or promote adhesions by scratching
the middle ear mucosa.

The fluid is sometimes so viscous that it is very difficult
to evacuate it all through a fine sucker. A larger bore
sucker applied to the surface of the drumhead overlap-
ping half the icision (leaving the other half free for air
entry) will usually deal with most of it, Obstinate blobs can
sometimes be sucked up to the edge of the incision; then
grasped with fine crocodile forceps and pulled up so that a
larger sucker can then be applied. Although it is desirable
to evacuate all fluid completely so as to restare hearing
immediately, and to avoid the risk of viscid secretions
blocking a VI, this is not always possible; repeated
introduction of the sucker may, by traumatizing the
middle ear mucosa, do more harm than o0d, when
weighed against the fact that residual fluid will nearly
always disappear within ten days once the middle ear cleft
s properly aerated. Double incisions have been recom-
mended to help evacuation of fluid in difficult cases but in
the author’s view this is unnecessary and undesirable.

Acute suppurative otitis media

6

In acute supnurative otitis

, media (ASOM) the incic
sited postero-inferiorly, ) the incision is




/

it s Jhwaws {ht"." posteniar half of the drumhead which
buiges, and the inasion must be inferior to avoid d

_ Son m amage
to the ossicular chain, facial nenve and chorda

tympani,

Pus gueches out under pressure as soon as the incision s
made. A swab s taken and seat for bacteriological
evaiuation. The mdision should be about 3-dmm, Tiny
incisions tend ta heal tae quickly and allow pus to
re-accumulate in the middle ear. \1s should not be
inserted in cases of ASQAL.

Choice of a ventilating tube

A farge range of ventilating tubes of difterent materials
and design s now available.

1. Matenals For all purposes the material should ideally
be completely smooth and inert. as this reduces the
tendency for the lumen to become blocked by blood or
secretions. Tubes made of Tetlon, sihcone and stainless
steel are superior in this respect to polyethylene. Some
designs are now available with an ultra-thin carbon
coating (as sometimes used on artiticial heart valves
and cther indwelling matenals).

Myritigotomy 3
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2. Design
evolved reflects the attemptes of otologists 16 salve the
problems of premature extrusion and bBlockage of the
lumen. Since the design of the tube determimnes the
technique of insertion, some of the fmany tubes now in

use are considered below together with their particular
purpose and method of introduction,

The large number of designs which have

Insertion of ventilating tube

Short-term ventilation

3

One of the older designs and still one of the most popular
is the Shepard VI, available in Teflon or silicone with
cither ant attached statnless steel wire or an integral tail of

the same material, either of which can be cutl as short as
required.

1
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It-is always Ihe- posterior half of the drumhead which Stapes-
bulges, and the incision must be inferjor to avoid damage
to the ossicular chain, facial nerve and chorda tympani
Pus gushes out upder pressure as soon as the incision is Cochlea
made. A swab is taken and sent for bacteriological
evaluation. The incision should be about 3-4 mm. Tiny
incisions tend to heal too quickly and allow pus to
re-accumulate in the middle ear. VTs should not be
inserted in cases of ASOM.

Jugular bulb

/

Choice of a ventilating tube
A large range of ventilating tubes of different materials
and design is now available,
1. Materials  For all purposes the material should ideally 2. Design The large number of designs which have

be completely smooth and inert, as this reduces the evolved reflects the attempts of otologists to solve the

tendency for the lumen 1o become blocked by blood or
secretions. Tubes made of Teflon, silicone and stainless
steel are superior in this respect to polyethylene. Some
designs are now available with an ultra-thin carbon
coating (as sometimes used on artificial heart valves
and other indwelling materials).

-

problems of premature extrusion and blockage of the
lumen. Since the design of the tube determines the
technique of insertion, some of the many tubes now in
use are considered below together with their particular
purpose and method of introduction.

Insertion of ventilating tube

Short-term ventilation

8

One of the older designs and still one of the most popular
is the Shepard VT, available in Teflon or_silicone with

cither an attached stanléss steel wire or an integral tail of
the same material, either of which can be cut as short as

required.
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After performing the myringotomy, the VT is grasped with
very fine crocodile forceps as shown (a). (The ‘wrong’
grasp ib) makes the next manoeuvre more difficult.)
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10

When using an anteroinferior incision, the shaft of the
’: forceps is held posteroinferiorly, and one edye of the
| inner tlange is gently pushed under the superior margin of
| the incision. |
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11

The whole inner Hinge of the tube is then carefully slid
theough the incislon so that the ‘walst’ is gripped by the
edges of the Inclslon,

Allernatively, the VI may be placed with the inner
flange alongside the inclsion with crocodile forceps, Then
the flange 15 gontly pushed under the superior margin of
the incision using a right-angled pick or curved needle,
Finally gentle pressare bs applied to the inferiorly placed

sart of the flange, when it too will pass through the
netslon and the tube snaps into position,

Gibb's study’ has shown that the Shepard tube and the
similar Donaldson tube tend 10 be extruded more rapidly
than othet designs < 45 per cent within 6 months, Their
use 15 indicated when the need for medium- or long-term
ventilation Is not expected - for example for first attacks of
SOM when VI insertion 16 combined with adenoidec-

tomy. They are easy to insert and so useful if the external
canal is narrow,

11

Medium-term ventilation

If ventilation for a year or two is considered desirable, for
instance in patients with recurrent SOM, marked retrac-
tion pockets or ciliary dysfunction, one of the following
tubes may be selected. Some surgeons, however, use
medium-term tubes routinely, on the grounds that it is
difficult to predict for how long ventilation will be
required.

12

The Shah grommet is made of Teflon and has an ¢longated
inner flange as shown. Itis easy fo insert, as the narrow tip
of the almost triangular flange slips readily under the
upper margin of the incision. The long flange helps to
prevent extrusion, which may be even further defayed if
the tube is rotated so that the tip of the long flange points

towards the malleus handle.

12
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13

The Reuter bobbin is made of Teflon or stainless steel, and
is available with a standard lumen of 1.1mm internal
diameter and a larger lumen of 1.25mm, which is less
liable to block, especially as the tube is also of short
length. The slightly wider thin flanges and 90° flange-to-
tube angle help to resist extrusion. The holes in the
flanges may allow tissue to grow into them, which would
help to anchor the bobbin. The bobbin is inserted by
grasping it with very fine crocodile forceps between a
flange hole and the outer edge of the flange. It is not as
casy to insert as the short-term tubes.

.Jf!

&

15

The Paparella type 1 tube is a soft silicone tube with a
notched Innertlangetris-iMmroduced by inserting one
corner of the notch through the incision and then rotating
the tube with a screwing movement until the whole flange
has passed through the incision. This manoeuvre and the

soft material enables it to be passed through a smaller
incision,

14

The Armstrong bevelled tube is available in Teflon or
silicone. The angle of the inner flange to the shank is
designed to facilitate sliding it into place through a smaller
incision.

15
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The Feyerstein split tube (and the similar
tube which has an elongated fl
liahility to blockage by reducing th

1.S. Knight split
ange) diminishes the
e length of the lumen.
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The Lindeman-Silyerstein arrow tube is available in Teflon
and silicone. The widely flared inner flange increases
anchorage and is slotted so that there is wide access to the
lumen even if the tip touches the promontory. It is

inserted with the flat surface of the arrow parallel to the
incision.




36 - Myringctomy

Lc}ng-tlerm ventilation

This may be planned in very refractory cases of SOM in
which there is recurrence of middle ear fluid and hearing

impairment as soon as a VT is extruded or blocked. Tubes.

designed for this purpose depend on large flanges as ap
anti-extrusion_device, and some have a wider lumen to

P ———— ——— s

diminish the tendency to blockage.

18

The Per-Lee tube®, made of silicone, has been found to be
very effective in resisting extrusion. The very wide flange,
though bulky, is soft but may require a slightly larger
myringotomy. Part of the flange should lie deep to the

malleus. The flange and tube length can be trimmed as
appropriate.

18

19

The Goode T-tube® is made of silicone and its Tumen
opens into a half tube set at right angles to torm a T, The
method of insertion 1s as follows.

A curved myringotomy incision s made in the interor
part of the tympanic membrane, parallel to and 2mm
above the annulus. The two halt tubes are then folded
towards each other to form a cylinder and held in this
position by grasping them with fine crocodile forceps at
their junction with the tube. Keeping them together in thes
way the two half tubes are passed through the myring
otomy. The two half tubes should now separate and he
parallel to the floor of the middle ear. Alternatively, one
half tube can be passed through the myringotomy firs!
with crocodile torceps, and the second half tube then
folded into the middle ear with a pick”. An advantape o
this tube is said to be that it is easy to remove, despite the
large T-flanges, without a second myringotomy - the two
half tubes collapse readily. |

Paparella type 2 and 3 tubes are similar to type 1 and also |
of soft silicone. They have larger lumens and wider {flanges
in order to resist blockage and extrusion. ‘
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Postoperative care
Secretory oliis media

Patients who have had a general anaesthetic can normally
leave hospital as soon as they have recovered from its
effect. Further management consists of tollow-up audio-
metry and periodic review until the VT is extruded. It is
rarely b ever necessary to remove tubes designed for
short- or medium-term vemtitation. \Whether and when a
long-term tube 15 removed depends on the individual
factors of each case. Patients are advised to avoid water
entering the ears as this may cause middle ear infection.
Fhus, sswimnung is best avoided. However, if this is a great
deprivation the patient can be given a trial swim with ear
plugs o1 cotton wool smeared with vaseline and a tight

bathing cap. If no infection results swimming can be
;’I”ll“l"f!.

Acute suppurative otitis media

Antibiotic treatment i1s continued but may have to be
changed once the results of the swab taken at operation
are known. Aural toilet by dry mopping ot the canal with
cotton wool ts carried out as often as discharge re-appears
in the canal,

Complications

The myringotome can damage the incus, stapes, incudo-
stapedial joint, facial nerve or chorda tympani if the
incision is made posteriorly and too high (see Hiustration
7): hence the vital importance of very good magnitication
and illumination. A rare complication is damage to the

Myringotomy 37

jugular bulb, which is occasionally situated in the lower
mesotympanum with a very thin wall; this anatomical
variant must be borne in mind as it is very vulnerable to
the myringotome.

Acute suppurative otitis media occasionally develops
immediately after grommet insertion or if a patient swims
with a grommet in. It usually responds to antibiotics, but
rarely the discharge persists until the grommet is
removed.

Grommets can cause damage to the ossicular chain if
placed through the posterior half of the dru_nTﬁ—Ead.._

Myringotomy and grommet insertion leads to consider-
able scarring and hyaline degeneration in the drumhead in
a high proportion of cases. Fortunately these changes are
only rarely associated with significant hearing loss.
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Stapedectomy

John C. Ballantyne C8t, FRCS. +onfRCSI, DLO

Lonsultant Fas. Nose and Throat Surgeon, Royal Free Hospital and King |

Preoperative

Indications

Stapedectomy s indicated in cases of conductive or
‘mixed” deafness due 10 otosderosrs in which there s a

——y e il

gOOd bong-au gap. tven mvery advanced cases stapedec-
tomy may enable the patient 10 obtain a satisfactory
response to a heaning aid where previously this was not
passibie. The bone-air gap can be closed in over 90 per
cemt of suidable cases,

The operation should be periormed in the worse
heaning ear.

Contraindications

Stapedectomy should never be pertormed in the only
heating ear because of the ever-present risk, however
:L!ij;hl, of a ‘dead ear” (see "Complicabons’, p.dbl;
should also be avarded in children, swho are much more
hable than adults to develop postoperative sensonneural
hearing loss, and in the prosence of un acute upper
tespiratory tract intection {eitheran the patient or in the
surgeon) or otitis externa. For patients in very poor
general condition a hearing aid is to be preferred,

Preparation of the car

O Wa should be removed from the meatus by gentle
suction, on the operating table and after the induction of

B

Fdward VIl Hospital for Officers, London, UK

anaesthesia when a general anaesthetic is used. The skinis ©
prepared by cleansing it with cotton wool dipped in an
aqueous soluiion of cetrimide. Solutions of chlorhexidine
(Hibitane) in spirit should not be used for this purpose as
there is some evidence that they may be ototoxic.

‘1.

e e
- i
=

_:'-1'.-'!"""1' Sy L
'}.'ﬂ'u"'l'l\‘r*_'h“' r-.r_"-.. E

=) -

iy

Anaesthesia
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In many countries the operation is performed under
sedation mth a topical anaesthetic. The analgesic solution:
(e.g. 1 or 2 per cent hgnocaine with 1: 200 000 nc.rumhné}
is injected through the skin at the tevel ot the outer tmrder %
of the posterosuperior bony meatus, just medial to the
suprameatal spine: a sufticient quantity is introduced Q-
raise the skin and periosteum ot the posterior meatal naﬂ
from the underiving bone, down to the tympanic annulus. -,1-’5
However, hgg:;r¢1l anaesthesia with h\;mh-m:un 1S 10 be 5
preferred, Premedic ation with pethidine 75 mg and’ prﬂ-
methazine 25mg s given intramuscularly 1 hour before. :
surgery. General anaesthesia is induced with thmpvntune >
(Pentothal) and followed by curare 30 mg, with H'I}‘Cilﬂtlﬂﬂn.
of nitous oxide, oxygen and halothane; controiled::

-----

ventilation s used throughout. To produce E‘ffEctWﬂ”
hypotension the table is tilted feet downwards for 20-2 “}w
the hvpotensive drug may be practolo! (Eraldin) 5- 1Dmg:;u
stal. according to pulse (ate; {}f‘l“ﬂhﬁiumtﬂf"ﬂtﬂ[#\ﬂ&ﬂ""‘ﬂ
sen) 10-20mg; or sodium nitroprusside 0.01 per cent
solution by intravenous drip. The amount of drug: lg

adjusted 5o as 10 maintain a systohic pressure of 60 mmbsgs:

':'-.+r;-.*
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Instrumentation

Apart from the binocular operating microscope, the
essential instruments for stapedectomy are: a selection of
aural specula (bottom left); curved suckers of the Rosen
and Zoliner types (top right), with extra-fine adjustments
for the latter (/eft of Zollner sucker); a range of fine hand

instruments, mainly black and of hardened steel (right).

oy
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From top to bottom these are a first-incision knife
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{Lempert type); a semi-sharp knife-clevator (Cawthorne
tvpe); a curved blunt elevator (Rosen): a curved needle
(Rosen); a bane scoop (Rosen); a straight needle; and two
angled needles, one with the point fonwards and one with
the point backwards. Fine crocodile forceps with serrated
jaws (bottom left); crimping forceps of McGee type (tOp
lef?): and microscissors (top centre) are also essential.
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Hevation of mpanomeatal flap

the t't!_mﬂ_mlthgimun tpanic annulux is retlected out of
CRInnm at the poderosuperior angle’,
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Iﬂuﬁ process of the incus.,
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Reflection of the chorda 1
meatal bone

The flf’:ﬁ‘t‘_ Can ll‘ill.‘lﬁy‘ he rt*”t"t:rm? :h;wrw;aj{}; wifh A
cutved Roson npedie, beyond the tigr of ¢ inie i1, weithout
undue '*“'L‘”I'””rﬁr' thes s not Passihln ot is hetter Ve et
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Hiustration 1 s remover from withini aubwarde wWilh ¥
SLaop, and sulhicient bone Shotld bie rorpen e 14 ff'iaijrfjm'
the pyramict and Hapedios tendon, the stapedial {eitiiplate
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Uinder x3% m:agam:;a’mn the middle ear is entered through
2 permaatal TRanOemy. An nGsion 18 made, with a
Frstancason tnuie. from the d o'clock position directly
oatmerds w0 the meatus, 1o the level of the isthmus. A
second memon darting from the 12 o'clock pasition,
rnrsarhiaeh abl:"l-’t "3'-:‘-_- u"}{&f’{ DI eLs {}i the m‘iHE-uE-
cuTes putaards and then downwards to meet the outer
#nd of the first incsion. Uevation of the skin from the
wmieThing *-'ncrw . dDegun with 2 knife-elevator and
comtmued witk g blunt -Erle'\ ator.
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Hevation of bhrmpancmeatal flap

Trwe fibsocartilagmous tympamic annulus is reflected out of
the homy sulous, beginning 3t the posterosuperior “angle’.
Truz evposes the chorda vmpani nenve, running forwards
xatesyd 3o the iowmer end of the long process of the incus.

| Refleclmn of the chorda tympani and removal of -
meatal bone
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The nerve can usually be retlected downwards with a0
curved Rosen needle, beyend the tip of the incus, wnhudt‘

undue stretching; of this is not pmmh!e it is better to cu f

the nerve cleanly with crocodile microscissors.
The area of bone indicated by the interrupted line {ﬂﬁ

Mustration 3 is removed from within outwards with @57

scoop, and suthcient bone should be removed to Expﬂw?‘:_

the p}-anud and stapedius tendon, the stapedial fmtp!au‘?‘.‘; |

~and part of the h{’iﬂ?ﬁﬂtal portion of the bony lelop'éi” --;;_ji;'_'

canal, - oL e
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Sacnan o the stapadies tondon

AT TORHIMING e mability of he mallous and ncus,
ANETHE IMEMODIIN D1 e stapes, the stapedius 2endon is
DLW R vt sickle knite npar it eme rgence from the
TR

6

Fracture of the stapedial crura

Using X 10 magnification the crura are fractured near their
attachment to the footplate by a sharp downward
movement on the neck of the stapes with Rosen’s curved

needle.

/

Removal of stapes superstructure

The head, neck and crura, together with the sectioned
stapedius tendon, are removed with serrated crocodile

forceps.

i
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Penetration of the footplate

Waork on the footplate is carried out under X16
magnification. A relatively thin blue area can be pene-
trated by hand, with great care, by a twirling movement of
a straight needie, which produces a ‘cracked ice’ effect. A
postenor entry is preferred.
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Removal of the footplate

Approximately one-third of the footplate is removed,
either in ane or in several pieces, by insinuating the tip of
a fine curved hook just under the margin of the {ree bony

fragments and delivering them outwards, No suction

should be used through the oval window, and it a part (or
the whole) of the footplate “floats” in the tide of perilymph

it is usually better to resist the temptation to recover and *

remove it.

(In cases of Meniere’s disease the labyrinth can be
destroyed by this route, aiter removal of the whole

stapedial footplate, by forceps and suction.)
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Insertion of the piston

A McGee stainless steel i

. T : piston, usuall

ey ; a L [ (1

(0.8 mm dmmntg) of 4.0mm length isyim-':t‘:‘mhrd one
serrated crocodile forceps untjf the di roduced with
BOLErS !hﬂ_clpemng made in the footplate. Care
unsure_{thdﬁ the open hook of the Piﬁ"lgn ;”5;nk_un to
tancously over the I{}ng pProcess of the i . P .'_Eirnui.
overtiding it. ncus without

After any necessary adjustment of the

hook on the incus, it is closed with cﬁmppﬂsnmn of the

ing forceps.

If the operation is bein
wme L4 g done under gene -
thesia nitrous oxide is disc:;nlin ued at this ;::::ﬁls ?Infr?'tsy
. [ «

diffuse into the closed tympanj '
C cav
nomeatal flap has been ruplg-ted, ity after the tympa-

stal end of jts body

VR T MR WERT T I T
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Sealing of the oval window

There is almost always a small gap, and sometimes a larger
one, between the piston and the margin of the opening
made in the footplate. This should be scaled off. Gelatin
sponge is sometimes used, but there is evidence that
some preparations of this material may be ototoxic; one
or two small pieces of fat, readily obtained from the lobe
of the ear, seat themselves very well around the piston,

Closure of the operative field

The tympanomeatal flap is replaced and three or four
small pieces of gelatin sponge are placed over the line of
the incision, the meatus being subsequently packed
lightly with several larger picces of sponge.

The operating table is restored to the horizontal
position on completion of the surgery.
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Drilling of the obliterated footplate

: . ot , dénse
When the sapedial footplate is ablite r..*lha.la‘!l by ‘:::1 :;qui
s he Ad N
avernsronth ot otosclerotic bone this :~.hm:|h1 0 LLH; o
1\11!‘.‘1‘\!!'1‘*!11:‘ care, iy [-:t"nth‘ .mh*ui-pu:ah:-ru.“r:l !-ll.’l;'llL,b“”
_ . s |
v r 2 utting or dimond pas ‘
A stowdy rotating 1 own « 8 ¢ ol e |
Bone dust v removed penodicaily l}"g‘ suction ltrti_ﬂ:lh:i:};':]
Whea the tootplate has been thinned 10 a bluc ujr;t | :;.tin
tcan be penetrated by hand and partially removed, as
the standard procedure,
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Alternative prostheses for partial stapedectomy

ty addition 1o the standard McGe
Memative sizes are available. the length varying in steps
PS5 mm; the slimbine’ piston has a diamoter ot 0.6 mm.

Many curpeons preter the Teflon (Sheg) piston to the
metal piston, The haok of this prosthesis iy closed and
must theretare he vpened betore being placed in the
LOIrect position around the lang process of the incus. the
faal degree of Closure is determined by the nature of the

and the surgeon has no control over
tserted. In the majority of cases it s
bt accasionally, when the incus is
there may be CrCessive movement of
CPton aroundg the nous and tha reduced

when the incus s thicker than

W Lause delayved pressure hecrosis of the tip,
HeBL sEipping of the piston,

¢ Staintess steel piston,

lhih anee 1 hay boen
pestectly satsfacton
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~ Total stapedectomy

some otologists still prefer total removal of the whole
footplate, except in cases of obliterative otosclerosis, and
it is argued that this is fess likely to 'gife rise to
perilymphatic fistulae.

The original technique of Shea (). in which the oval
window was sealed by a vein graft, and a flanged
polyethylene strut was inserted between the graft and the
lenticular process of the incus, is now rarely used, as the
prosthesis may cause incus necrosis: there have also been
several reports of ‘dead ears’ following delayed penetra-
tion of the graft by the tip of the strut.

Alternatively, the oval window may be temporarily
se_aied by a piece of fat (b) or Gelfoam (c) attached to a
wire (Schuknecht) and hooked over the incus, or a single
or double wire loop (d) can be placed on to compressed
- Gelfoam (House).
~ In the Portmann interposition operation (e) the stapes
superstructure and stapedius tendon are preserved and
the posterior crus is placed on to a vein graft which seals
the oval window. It is claimed that preservation of the
stapedius muscle protects the cochlea from subsequent
noise trauma and that preservation of the incudostapedial
joint capsule prevents necrosis of the incudal tip.
However, ihis operation is technically much more difficult
than all others and it is not always possible.

Treatment of the mobilized footplate

Rarely, when the footplate is uniformly thickened but not
obliterated, attempts to penetrate it with a needle may
result in free mobilization. Unless it is possible to
introduce an angled hook under a presenting edge, or if
attempts to lift it out threaten to tilt it, it should be left in
its natural burt slightly depressed position and covered
with mesenchymal tissue. e.g. vein, fascia or periosteum.
This is connected to the incus with a House-type wire loop
prosthesis. Alternatively, a piston may be placed on the
mobilized footplate and surrounded by fat. This often
produces surprisingly good hearing results.

Treatment of delayed postoperative conductive
hearing loss

A delayed conductive hearing loss occurring months or
years after an initially successful stapedectomy suggests
~ prosthesis failure. _
If the prosthesis has simply slipped, it may be possible
. to remove it and replace it with another; if the incus is
- severely necrosed, satisfactory hearing may be restpred by
using a prosthesis from the malleus to the oval window,

Stapedectomy 45

Postcperative care

Systemic antibiotic cover is given routinely for the first 5
days after stapedectomy, and prochlorperazine (Stemetil)
5mg is given as required for the mild vertigo which may
occur in the first 2 or 3 postoperative days. When a
hypotensive anaesthetic has been used, the bed is kept
flat until the patient is normotensive. He should not leave
his bed without support until the balance is stable, and is
advised not to biow his nose for the first 4 or 5 days. Flying
and swimming are discouraged for 4 weeks.

Recovery of hearing may be delayed for some weeks,
and in rare instances for several manths after surgery.
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Complications

immediate or early

| Distoetion o loss of taste may OfCld as @ result ol
steetching or section of the ¢horcta tympant, '

). Perforation of the tvimpanic membvane psually heals
spontancousty when itis smatl.

3. Oritis mecha is a rare complication which will usuatly
respond to a change of antibiotic Dul may H!q.lkli!‘_vp
mynngotomy.

4. Facial palsy, immediate or delaved, is fortunately very

rare. When immediate, 1t ¢alls o ety HLHﬁihll
exploration (The bony Fallopian canal is congenitatly
defective in approximately b per (ent pf peisons,
usually over the inferior aspect o the horizontal
tympanic portion of the neive.)

. Persistent vertigo may be due 10 100 long o 1o shart &

prosthesis: it may also be a symptom O [-‘*t‘lih"&“l-‘h
fistula. It calls tor further exploration by a permeatal
tympanotomy. Reduction or absenge OF the response
10 catoric stimulation may persist for months m"y'i*al'_-i.
after stapededtomy in 10 per cent of patients.)
High-frequency heanng loss 18 more hikely o o
when the stapedial Crura ace so strong that the whole
stapes is avulsed from the oval window as the sursean
attempls to fracture them,

7. Fhctutting, NSRMOHARIRT ROHEAR JU
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AR AR ANy & TR sty
{1y lead te a
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Delayed comphivations
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Surgical approaches to the middle ear

and mastoid

P. M. Shenoi  chm, rres, FRCS(Ed), DLO

Consultant Ear, Nose and Throat surgeon, East Birmingham Hospital, Bordesley Green East, Birmingham, UK

PERMEATAL APPROACH
(LATERAL TYMPANOTOMY)

Preoperative

Indications

Exploration of the middle ear cleft is probably best carried
out through a permeatal approach, as this allows
inspection of the middle ear space under sterile condi-
tions and, following completion of surgical manoeuvres,
isolation of the middle ear space from the exterior. The
permeatal approach may be used for:

1. examination of the ossicular chain in congenital
conductive deafness;

2. stapedectomy for otosclerotic fixation of the stapes;

3. revision stapedectomy;

4, correction of post-stapedectomy perilymph  fistula
and/or oval window granuioma;

5. ossicular chain reconstruction for traumatic discon-
nection or as a planned second stage of a tympano-
plasty 6--12 months after the perforation has been
closed;

6. closure of a perforated tympanic membrane in cases
where an in-lay graft technique is to be used;

7. destruction of the membranous labyrinth, as in
uncontrolled unilateral Meni¢re’s disease associated
with severe sensorineural deafness and post-stape-
dectomy ‘dead ear’ associated with uncontrollable
vertigo; o

8. tympanic neurectomy for recurrent sialadenitis of the
parotid glana and uncontrolled ‘crocodile tears’
following lower motor neurone facial paralysis;

9. removal of a glomus tympanicum;

10. repair of the round window membrane afier spon-
tancous rupture;

V1. singular nerve neurectomy in uncontrolled benign
positional nystagmus; ‘

12, section of the cochiear division of the Vilith nerve in
selected cases with tinnitus.

Contraindications

Permeatal tympanotomy should never be attempted in the
presence of either diffuse or localized external otitis.

Investigations

An up-to-date preoperative audiogram is essential, ared a
full blood count, ECG and chest X-ray are desirable in views
of the planned hypotensive anaesthesia.

Preparation of the ear

The correct ear is identified. Wax is cleared from the
external auditory canal and any hairs in the meatal
opening are clipped. The hair is shaved for a distance of
about 2.5 cm around the ear. This also helps to identify the
correct ear at operation.,

Anaesthesia

Local anaesthesia with 1 per cent lignocaine (Xylocaine;j in
1:200000 adrenaline is used in some centres, althaugh we
prefer general hypotensive anaesthesia. This requires
premedication. for which we use lorazepan 2-4emg
Controlled hypotensive general anaesthesia with endo-
tracheal intubation is used throughout. An infravenois
drip is maintained and pulse rate and £CG monitared
throughout the procedure.

47
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%5 Surgical approaches 1o the middle ear and mastoid

1

Instrumentation

In addition to the binocular operating microscope (Zeiss),
the foliowing instruments are needed: a full range of
black aurzl specuiz; suction tubes of Zéliner and Rosen
hypes; nrslinGseon knife - the author prefers 2 combina-
tion of Plester and Cawthorne tvpes; angled blunt elevator
(Roseni; a2 curved neecdle (Rosen); coarse and fine bone
cureties (Roseni; fine crocodile forceps with serrated jaws
{Hartmanni; seli-retaining speculum holder.

Scrgical anatomy

The external auditory canal is 24mm in length; it is
Cartilaginous in its outer third and osseous in its inner
two-thirds. It is S-shaped, with the cartilaginous part
directed upwerds, backwards znd mediallv, and the
Osseous part directed medially and forwards with a gentle
downward slope. The anterior wall of the canal is longer
than the posterior wall. Gfien the anterior aspect of the
tympanic membrane is obscured by a bony bulge (canal
hump:. There are two natural constrictions along the
Canai, one at the junction of the cartilage with the bony
canal, the other more medizilv, at the isthmus, about
5>mm from the edge of the tympanic membrane.

The tympanic membrane is pearlv-grev, thin and

- 1

transiucent, broader superiorly and ovoid in shape. It is
obliguely placed and is concave on its outer surface. The
handle of the malleus is directed downwards and slightly
backwards, with its tip projecting tewards the middle ear
cavity.
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Position of patient

The patient is placed supine on the operating table, with
the head supported on a rubber ring and rotated to the

opposite side. The entire

table is tilted head-up
The neck

_ for 30°.
Is extended 10°. The ear is cleaned with

cetrimide and sterile drapes are applied. Self-adhesive .

=

Steridrape is very useful. A s€at

Ooperator is essential.
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The approach

3

The incision

A suitably sized black aural speculum is inserted into the
external auditory canal and the remaining cetrimide
solution is cleared by gentle suction, under the micro-
scope with x6 magnification. A speculum holder can be
used to hold the speculum in place.

An incision is macde in the posterior canal skin with a
first incision knife, extending approximately from the 12
o'clock position superiorly to the 6 o'clock position
inferiorly, and curving outwards to the level of the isthmus
at its midpoint. Any bleeding is controlled by a Rosen
suction tube. 4

The posterior canal skin together wilh e Penas
- - a r g | ’ & o= oy, e
reflected fonvards with a2 Dlunt ancled clevatorn. 1168 228121

' . -'f:;t.'i:ﬂ' i DOSerQasi '
to commence dissecton poste |
canal skin is several milimatreos thick.
reflected forwards until the tibrous annulus s aen
S”‘ld” pifd:‘-—:etf’ DI L_fﬁ l-:;n,.-.::"n.-‘h"--'II h" ".:i""l:.. _'-- '--I"-. c '-..; 'h--".f -\- *
advancing edge of a blunt drssection Oftent & [aemo-
stasis and make retlection of the flap gasar. 108 1oraous
annulus is elevated ram the bony sufcus, De

. S L)
| &

posterosuperiorly, and the posteniar canal un
with the postenior half ot the pars tensa 8 then etledied

s
:lri_.,":-l' _-‘_! ill-rq._'q._ ,-.!_'__L-:‘.

fonvards to expose the postenor part ot 1ng ouvn
panum. A pledget of dry cotton wooi 15 piaced over the
anterior surface of the tympanic membrane over the

] "
o o o, ey B -H-!‘n‘--h,"l'-

handle of maileus to help maintain the oided Hmpang
-
meatal tiap torwards.

Middle ear cavity

Having exposed the posterior half of the middle ear cavity,
the promontory is identified in its medial wall. The chorda
tympani is seen passing forwards from the posterior
canaliculus for the chorda tympani nerve and is situated
immediately behind the tympanic membrane, in line with
the upper end of the handle of the malleus. The nerve is
gently reflected downwards with a f:mfved ncedle to
identify the long process of the incus, the incudostapudial
joint and the oval window region. The oval wmc?mv 1S
above and behind the promontory, and the round window
Is below and behind the promontery. |

To expose the posterosuperior part of the middle ear
cavity fully, the deep bony meatal wall is reduced with a
fine hand curette. The stapedius tendon and tae pyramid-
al process together with the stapes and oval window can
now be clearly seen. The horizontal portion of the faqal
nerve canal is seen just above the oval window, and its
bony covering is dehiscent in approximately 6 per cent of
persons,
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The approach

suitably Eizf:d Black aurzl speculum is inserted into the

mal 2uditory nal and the remaining cetrimide
vuton is deared by gentle suction, under the micro-
< with 7§ magnification. A speculum holder can be
L3S 10 hold the specylum in place.

A0 InTIon 15 made in the posterior canal skin with a
First mdvion knife, extending epproximately from the 12
GO0 posiuon superiorly to the 6 o'clock position
nteriorly, 2nd cunving outwards to the level of the isthmus
28 s o -Eri;r;in!_ Any Dleeding is controlled by a Rosen

]

suction tube, 4

: Reflection of the tympanomeatal flap
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The posterior canal skin together with the periosteum is
reflected forwards with a blunt angled elevator. It is easier
lo commence dissection posterosuperiorly where the
canal skin is several millimetres thick. The skin Hap s
reflected forwards until the fibrous annulus is identitied.
Small pledgets of dry cotton wool placed over the
advancing edge of a blunt dissection often aid haemo-
stasis and make rerlection of the flap easier. The fibrous
annulus is elevated from the bony sulcus, beginning
posterosuperiorly, and the posterior canal skin together
with the posterior half of the pars tenca is then retiected
forwards to expose the posterior part ot the mesotym-
panum. A pledget of dry cotton wool is placed over the
anterior surface of the tympanic membrane over the

handle of malleus to help maintain the folded tympano-
meatal flap forwards.

5 ;
Middle ear cavity

Y txpp v the posterior half of the middle ear cavity,
s pnomtory i identified in its medial wall. The chorda
Ssrrgiani s seeq pzssing furwards from the posterior
careiculuy for the chorda tympani nerve and is situated
-5-.‘-’.‘-'::'!'1‘-1:".'."*1.?.-":;'5;' vetund the 1-_..:r1£_i.'.:r;if, mernbrane, in line with
e G peer serned o 1}';.:_#_ nandle of the rl']Et”E'UEu. The nerve 1
gty reflecied dopawards with a curved needle to
L sy 4 ng process of the incus, the incudostapedial
SR 30 vhik Gvad window region. The oval window is
5-1" e g Betiod the promontory, znd the round window
% Belowr and behind the promontery.

19 srgene the posterasupernior part of the middle ear
SPrsty fudly, the desr; hony meatal wall is reduced with a
T Bandd O yrtte, The wtzpedius tendon and the pyramid-
B e ey fopether with the stapes and oval window can
SN E e learly seen. The horizontal portion of the facial
PRTYE canal i seen just 2bove the oval window, and its

- Y P » - - . ' =
f"”" Lovening is dehiccent in approximately 6 per cent of . %G,
VT, '
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Closure of wound

At the end of the surgical procedure the tympanomeatal
flap is replaced and the incision line is sealed with gelatin
sponge (Sterispon). A light pack in the external auditory
canal may be necessary in some cases.

Postoperative care

If there is reason to believe that the patient is likely to
develop vertigo, it is advisable to administer prochlorper-
azine (Stemetil) 12.5mg intramuscularly before the patient
1s transferred to the ward.

Once in the ward the patient is kept supine or on his
side, with the operated ear uppermost and one pillow
suppaiting the head. Blood pressure is monitored every
half hour. At the end of 24 hours, by which time it should
have returned to normal, the patient is allowed to sit up.
Mobilization depends on the degree of postoperative
vertigo, which if present is treated with suitable vestibular
sedatives {cinnaraz<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>